Brain development occurs rapidly during the first few years of life involving region-specific changes in both gray 25 matter and white matter. Due to the inherent difficulties in acquiring magnetic resonance imaging data in young 26 children, little is known about the properties of white matter in typically developing toddlers. In the context of an 27 ongoing study of young children with autism spectrum disorder, we collected diffusion-weighted imaging data 28 during natural nocturnal sleep in a sample of young (mean age = 35 months) typically developing male 29 and female (n = 41 and 25, respectively) children. Axial diffusivity, radial diffusivity, mean diffusivity 30 and fractional anisotropy were measured at 99 points along the length of 18 major brain tracts. Influences 31 of hemisphere, age, sex, and handedness were examined. We find that diffusion properties vary signifi-32 cantly along the length of the majority of tracks. We also identify hemispheric and sex differences in diffu-33 sion properties in several tracts. Finally, we find the relationship between age and diffusion parameters 34 changes along the tract length illustrating variability in age-related white-matter development at the 35 tract level. 36 © 2013 Elsevier Inc. All rights reserved. by 2 years of age and 95% by 6 years of age (Knickmeyer et al., 2008; 45 Pfefferbaum et al., 1994). MRI in children and adolescents has revealed 46 rapid growth in both gray matter and white matter but with consider-47 able regional variability (Giedd et al., 1996; Gilmore et al., 2007 Gilmore et al., , 2012 
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111
For all participants, images were obtained using a three-dimensional forceps major and minor nodes 1-49 were compared to nodes 50-99. Fig. 1 . White-matter tracts examined. AFQ tractography identifies major white matter tracts in children between 26 and 48 months. Single subject results are shown for each of the tracts used in the current analysis. In addition, red markers denoting the start (1) and termination (99) of nodal quantification are overlaid onto each tracts bundle. In the forceps major and minor quantification originated in the left hemisphere and proceeded to the right. 
Participant's age was included as a continuous covariate while handed-254 ness and scanner status were controlled.
255
Mauchly's test of sphericity (Mauchly, 1940) in the right hemisphere, with the only exception being in the cingulum.
275
Similarly, mean RD was usually higher in the right hemisphere. Mean
276
MD was also higher in the right hemisphere for several tracts. Mean
277
FA was higher in several left hemisphere tracts. It was higher in the 278 right hemisphere only for the superior longitudinal fasciculus (SLF).
279
Corrected comparisons between hemisphere diffusion parameter 280 means are detailed in Table 3 .
281
In every case in which FA was greater in one hemisphere, AD and/or 282 RD were asymmetric as well. However, in the thalamic radiation and Table 4 .
296

Effects of sex
297
Male and female participants exhibited significant differences in the 298 diffusion parameters in 4 tracts. The most prominent sex difference was 299 seen in the left cingulum bundle (Fig. 3) . AD in the cingulum was greater 300 in males than in females (main effect of sex: F(1,98) = 5.71, p b 0.05).
301
Corrected comparisons revealed that the AD differences were restricted Sex differences were also found in the right IFOF (Fig. 4) between age and diffusion parameters (Fig. 6 ). In the forceps minor, RD,
347
AD and MD were negatively correlated with age. However, the relation- axonal bundles from the larger tract (Fig. 7) . Diffusion properties are af- the midline via the genu of the corpus callosum (Fig. 2) . Similarly, RD ). This will also lead to a reduction in fractional anisotropy. We
416
believe that a portion of the variance in diffusion properties that we ob-
417
serve along the length of these fascicles is the product of crossing, merg-
418
ing and branching fibers. 
451
Sexual dimorphism was also seen in the IFOF (Fig. 4) . The IFOF has adult males has been reported in a voxel cluster near the location of We also found a sex difference in FA within the left ILF (Fig. 5) . The ILF 
480
The right uncinate fasciculus was sexually dimorphic as well (Fig. 5 ). 
536
The current data help bridge the age gap in our understanding of (Fig. 2, Table 3 ). Several of these asymmetries have been re- cingulate cortex, is also asymmetric from a young age in humans.
591
Limitations
592
The current study provides a new level of detail regarding white 
